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ABSTRACT

The TPS92630-Q1 and TPS92638-Q1 devices are automotive 3-channel and 8-channel constant-current linear
LED drivers designed for high-brightness LEDs in automotive rear lamp applications. This application report
describes the design guidelines for the TPS92630/8-Q1 device to ensure normal operation under drooping input
voltage conditions.
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1 Introduction
Figure 1-1 and Figure 1-2 shows the typical application schematics of the two devices. The VIN pin for
TPS92630-Q1 and the SUPPLY pin for TPS92638-Q1 are power supply input pins. The voltage of the supply
pins are expressed as V(supply) hereinafter. The supported supply voltage range of TPS92630/8-Q1 is 5 V -
40 V.
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Figure 1-1. TPS92630-Q1 Typical Application Schematic
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Figure 1-2. TPS92638-Q1 Typical Application Schematic
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Both devices have full-diagnostic and built-in protection capabilities, such as output short-to-ground detection,
open-load detection and reference resistor short detection. The fault detection features are effective when the
device is enabled (V(EN) > 2 V).

2 Supply Line Transients In Automotive Rear Lamp Applications
In automotive equipments, the electric systems or components may be subjected to different supply line
transients such as momentary drop in supply voltage, cold cranking, load dump, which can cause supply voltage
deviations from the nominal values. Multiple tests, as specified in international standards such as ISO 7637-2 or
ISO 16750-2, or specified by the the vehicle manufacturers, should be performed to evaluate the immunity of a
device against these power supply transients.

In some transient scenarios, there is big voltage drop in power supply voltages. The V(supply) voltage seen at
the power supply pins of TPS92630/8-Q1 may have different conditions, depending on the transient waveforms
and the external circuits connected at the power supply pins.

According to the minimum value V(supply) decreases to, the device behavior can be divided into three different
conditions, as shown in Figure 2-1. When V(supply) is always higher than 5 V and the device is enabled during
the transient, the device keeps working in the normal state. When V(supply) decreases below 1.2 V or the device
is disabled, the device will enter power-on-reset state where it will be reset. If V(supply) is between the two
voltage levels and the device is enabled, the device behavior is undefined. The fault detection circuits may not
be able to keep normal operation. Fault might be falsely detected and reported. If the device detects certain
faults it falls into the protection mode and requires a power-on-reset to regain full functionality. So this condition
should be avoided.
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Figure 2-1. Supply Voltage Conditions

If a V(supply) > 5 V cannot be guaranteed by the design and no other means of reset after faults (e.g. an MCU)
are implemented, the following circuitry described in Section 3 can be used to ensure that the device is disabled
when V(supply) is lower than 5 V, so that there will be no unwanted behavior triggered.

3 Recommended Circuit For Device Enable Control
A recommended practical circuit to disable the device according to the power supply voltage is shown in Figure
3-1. A Zener diode is connected between V(supply) and EN and a resistor is connected from EN pin to ground to
set a proper working current for the Zener diode.
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Figure 3-1. Recommended EN Control Circuit

The EN pin logic input threshold is shown in Table 3-1. Select a Zener diode with which you can ensure that the
EN pin is lower than 0.7 V when V(supply) is lower than 5 V in order to shut down the device. And the device can
be enabled when EN is higher than 2 V as V(supply) increases. For example, using a Zener diode with 4.7 V, 5%
reverse voltage, the TPS92630/8-Q1 will be disabled when V(supply) drops to 5.165 V (MIN), and enabled when
V(supply) is higher than 6.935 V (MAX).

Table 3-1. EN Threshold Specification
Parameter MIN TYP MAX UNIT

VIL(EN) Logic input, low level 0 0.7 V
VIH(EN) Logic input, high level 2 V

4 Implementation Results
The application results with the recommended circuit implemented is shown in Figure 4-1. It can be seen that
when V(supply) decreases to around 5 V, REF drops to 0 immediately, which indicates that the device is shut
down.
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Figure 4-1. Application Curve

5 Summary
This application report introduces the typical design requirements for the TPS92630/8-Q1 device in automotive
rear lamp applications to avoid unwanted behavior due to low supply voltage. A simple external circuit can be
adopted to make sure the device disabled when supply voltage is lower than the minimum required operation
voltage to avoid wrong fault detection.
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